Abstract -Several Spanish universities have started their process of adaptation towards a common educational space as a first stage towards the implementation of the credit system as established by the regulation prior to 2010. These universities have developed several highlyilluminating experiences which could be useful to those teachers and institutions who have no previous references and models to develop new experiences of ECTS adaptation. To help these scholars and universities this paper reports on a project that has been recently completed and which has been supported by the Spanish Government and by the participation to the Spanish Chapter of IEEE Education Society. More specifically, the paper provides details about the management of the project, namely, details about the contributions of its three working groups, as well as the different tasks carried out and their monitoring. The paper also describes the results obtained with the project and provides assessment on previous pilot experiences presented by Spanish university teachers at Engineering Education Conferences as well as on the experiences compiled trough the project's web site.
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THE ROLE OF THE ECTS IN THE EUROPEAN HIGHER EDUCATION AND THE SPANISH CASE
European countries face significant challenges in crossing international, cultural, and social borders in a common effort to build the European Space in Higher Education. The key factor in this complex process of promoting students' mobility is the implementation of the European Credit Transfer System (ECTS). This new concept of credit, that involves recognition of the real work of the student [1] , provides the necessary instruments to understand and compare the different education systems more easily, to facilitate the recognition of professional qualifications for both national and international mobility, and to progressively increase the collaboration across European universities towards the convergence of educational structures. Currently, the ECTS system is being used in most European countries, with the exception of some regions of Belgium, Portugal and Luxembourg [2] . Regarding those countries that are at present in the process of introducing the ECTS system, two different types of situation arise. On the one hand, there are countries which are directly incorporating the new credit system into their own systems because their previous systems were not based on credits. On the other hand, there are other countries that are adapting their current credit system to the European credit system. The Spanish Law for Universities states that "the Government will establish the rules in order to ensure that ECTS will be the unit of measure for all the courses from the official curricula (art. 88.3)" [3] . A more recent law [4] has established that the total number of credits required for a degree must be distributed among all the courses in accordance with the number of hours needed by the student to attain that specific degree. Then, the question is: how should we calculate and reach an agreement as regards how much time a student needs to achieve his/her learning targets? [5] . This calculation is based on the assumption that an average student can only do a certain amount of work in a certain amount of time. Since this calculation and the available total amount of time will probably differ, a common agreement will be needed and, most likely, several concessions will have to be made for the students. This process is not to be understated and requires overcoming the resistance that is likely to be put up by those involved in the process [6] . At present, the Spanish universities have all begun their process of adaptation but at a different pace and all of them must have adapted to the new credit system before 2010.
EUROPEAN HIGHER EDUCATION AREA (EHEA) ADAPTATION EXPERIENCES IN TECHNICAL DEGREES IN SPAIN: A REVIEW OF THE STATE OF AFFAIRS
In the Spanish universities many teachers have shown interest in preparing their subjects for the adaptation to the European credit system. On a basic level, some of them have implemented the system on one single subject. When organised in groups, some other teachers have coordinated and supervised the adaptation of all the subjects corresponding to an academic year. Also actions developed from particular university institutions (e.g. faculties, polytechnics and schools) can be easily traced down. Prior to the project reported in this paper, several preliminary actions targeted at the European Convergence in Higher Education have been presented at Spanish conferences on education in technical degrees, for instance at the "University Conference of Educational Innovation in Technical Degrees-CUIEET" [7] Precisely, we chose the CUIEET conference held in 2006 to map out some of the Spanish initiatives (e.g. pilot projects) targeted at adapting to the EHEA. A total of 94 experiences were classified into the following types of initiatives:
• Development and application of computer tools suitable for the adaptation to the EHEA and the ECTS. The authors of these experiences agree that the new technologies must be used as a resource and aid so that technical teachers can carry out their teaching activities according to the EHEA regulations and guidelines. Among other learning tools and platforms Moodle was the commonest selected option for some of the authors. In their opinion, Moodle displays the following advantages. Firstly, the use of computer tools allows students to access a greater amount of teaching materials and information. Secondly, it facilitates the development of customized itineraries. In addition, it facilitates the development of specific applications aimed at favoring the adaptation to the EHEA, particularly, the development of tools for the design and management of educational guides and for the procedures derived or stemming from the adaptation.
• Development of teaching materials. The main goal of these initiatives is the development of multimedia materials and specific multimedia-based classroom assignments for the students. These materials can be used for imparting lectures and seminars, as part of the student's workload, for the students' private study, or for the preparation of projects and examinations. The materials can be accessed via the Internet. These authors highlight the usefulness of these materials in a learning environment in which the student becomes the main actor (i.e. responsible for his/her own learning process). The implementation of these teaching materials decreases the time used in explaining the theoretical concepts in the classroom. By this means the teacher can devote more time to other learning activities such as the development of practical assignments in the laboratory.
• Development of assessment tools and assessment criteria. Students' assessment was a topic that was tackled either explicitly or implicitly in several papers.
From the results reported in these initiatives the following issues arise: assessment of courses and formative actions as part of non-presential courses/education or semipresential courses/education, assessment of the work done by the student and of the learning performance of the student through virtual platforms or through the student's regular attendance to class, and assessment of general and specific competences acquired by the students. A common feature in all the experiences is the implementation of ongoing assessment as the main assessment procedure.
• E-learning experiences. These experiences offer two alternatives: an e-learning course via a virtual campus and an isolated e-learning experience -the latter regarded only as a platform to carry out laboratory assignments. The materials used in these platforms consist in audio, video, text, documents, slides, etc. These pedagogical experiences allow the teacher to successfully complete the course planning and offer a more flexible learning environment, hence promoting students' autonomous learning.
• Adaptation of a specific subject to the EHEA credit system. In the adaptation of a specific subject to EHEA credits, the authors suggest several tasks to perform: a) Definition of competencies and learning goals. b) In the light of the learning goals, design of the syllabus, and specification of the methodology and the activities that the students have to carry out in the classroom and in the laboratory. c) Selection of the computer tools and platforms that can be used as a teaching/learning support and/or for new teaching/learning methodological environments. d) Detailed planning of the teaching procedures. e) Specification of the assessment criteria and the assessment of the student's task performance. Also, specification of how the learning process is going to be supervised taking into consideration the specific learning goals as well as the students' planned activities and total workload. These authors have compared the results obtained in the adapted subject with the results obtained with traditional teaching and assessment methods. However, no unanimous conclusion can be reached. Whereas some authors indicate that in the adapted subjects students' participation increased considerably, other authors state that students' participation was very poor. The authors also disagree as regards the workload of the students. Some of them indicate that student's workload increased considerably while others state that the students worked less hours than the expected ones. Finally, some teachers also indicate that the load distribution along the semester is very irregular (to put it simply, the students only concern about their learning targets when the semester comes to an end). In sum, all the experiences conclude that while the students' degree of satisfaction and motivation increase also does the work load of the teachers, the need for more facilities for the students' performance of their learning tasks (e.g. use of the laboratory without previous reservation), and the need for more adequate physical arrangement of the classes (e.g. a more suitable arrangement of the tables for group work, etc.). Some authors provide sample lessons and listings of advantages and disadvantages about their experiences. Both things, we believe, will be very useful for other teachers interested in developing similar experiences.
• Experiences of adaptation implemented in the subjects of a whole academic year, in a whole faculty/school, in a specific degree or in a whole campus. These experiences are representative of the joint work of teaching staff that are unifying efforts in preparing their adaptation to the EHEA. From this type of experiences we can highlight the following ones: -Collaboration of teachers responsible for several subjects that have sought to coordinate transversal and specific competencies as well as the learning objectives of all their subjects. The coordination can be either vertical or horizontal.
-Development of subject specifications according to an institutional reference model. -Preparation of teaching guides following an institutional reference model.
-Study of the total work load of the students.
-Study of the total work load of the teachers.
-Definition, specification and common agreement of the competencies of a specific degree -i.e. the so called "White Books".
-Implementation of the EHEA credit system in the subjects corresponding to a whole academic year.
-Design of the adaptation of a whole degree, indicating the stages fulfilled and those that still have to be achieved.
-Implementation of active and collaborative methodologies, ongoing assessment and new teaching /learning tools.
-Use of the EFQM (European Foundation for Quality Management) model and tools to introduce quality concepts.
-Awareness-building actions on the educational changes that are currently taking place and on the pace of the process towards the European convergence in higher education.
-Studies carried out to enquire into the degree of satisfaction of both teachers and students with the new credit system. -Tracking of graduates.
-Organization of symposia to promote the interchange of educational experiences and information between teachers and students. These pedagogical experiences have not only involved the collaboration of teachers of different subjects and knowledge areas but also the collaboration of different institutions and universities, with all the positive aspects that all this implies. It is important to highlight the need for an adequate coordination of human resources in this type of experiences, especially as regards how to harmonize the different activities, how to assess results and to optimize the process. Also, there is unanimity in two aspects: (i) the work of the teachers increases considerably and (ii) working with small groups is required to be successful in these pedagogical ventures.
• Development of new teaching guidelines teaching methodologies. When facing the adaptation to the EHEA, some authors provide useful guidelines that can help other teachers to start initiatives promoting the process of adaptation. These guidelines included general concepts and reflections on methodological aspects and advice on suitable pedagogical tools to use in adaptation experiences. Some examples of specifications and models of educational guidelines are presented, and all of them can likewise be applied to any other subjects or degrees. Also, some authors indicate that the advantages of offering a learner-centred approach as opposed to the traditional teacher-centred approach). Generally speaking, the authors highlight the benefits obtained from sharing teachers' experiences regarding the above mentioned aspects as well as the advantages derived from the use of common reference models. The authors state that they are satisfied with the results obtained in these initiatives and, more specifically, with the positive response of the students towards the new methodologies. As a result, they strongly recommend these methodological procedures. In all, the papers presented at the conference offer useful guidelines on the methodological and pedagogical implications that the EHEA entails.
• Study of the motivation, awareness and involvement of the different participants in the EHEA adaptation process. The outcomes indicate: -The Administration and University Services Personnel does not seem to have a clear knowledge about the EHEA. Therefore it would be necessary to develop activities intended to raise awareness on the implications of the EHEA and to provide this staff with the adequate background on the EHEA.
-The factors that influence the students' motivation, performance and involvement in the degree that they are currently studying have also been analyzed, as well as their awareness of the use of ICT by the teachers. These factors have been defined as key factors for a suitable adaptation to the EHEA and have allowed them to indicate a series of relevant aspects and ideas for the improvement of these teaching/learning experiences.
• Besides the aforementioned papers we can find several considerations and observations made by teachers which are explained taking into account the specific university settings in which these experiences have been developed. The current process adaptation to the new educational system has been the main focus of attention of the present project, which is supported by the Spanish Government and the participation of the Spanish Chapter of IEEE ES. The main goal of the project was to establish a descriptive model as common reference framework that could be applied to all the different experiences of adaptation to the ECTS. The second goal of the project was to collect the different experiences and interpret them according to this common reference model. The third goal was to develop a website which could serve to disseminate the best and most effective experiences of adaptation to ECTS in the technical degrees imparted at the Spanish universities. By this means, these experiences could become the breeding ground for future experiences with ECTS in any other school, faculty or university. The preliminary outcomes of the ongoing project along 2006 were published as WIP paper at FIE06 [8]
THE PROJECT

THE ORGANIZATION AND THE PROCESS
In order to achieve the goals of the Project, several work groups were defined, with different objectives, the latter depending on the outreach of the task or their specific role within the development of the project: • A quality work group formed by two members of the Universidad del País Vasco and one international advisor whose task has been to establish quality criteria in the set of parameters used for the description of the experiences developed for the implementation of the ECTS.
• An Information Technology work group in charge of developing a web-based application. The group is formed by two assistants from the Universidad Politécnica de Madrid, both of them holding Computer Science Bachelor degrees and having a broad experience in web-based development and applications.
The development of this project has followed several work stages. Below, we detail these stages and the tasks carried out in each of them.
Stage 1. Gathering of experiences related to the development of the ECTS
Gathering of experiences from centers devoted to
Computer Science Engineering. Several experiences in the adoption of the ECTS credit system were collected by the members of CODDI, paying special attention to those in which the members of the work group were directly involved. These experiences are all related to Computer Science degrees in Spanish Universities and they were all used as reference models for all future -multifariousadaptation models. They also intended to serve as examples to validate the descriptive reference model previously designed. Although these experiences did not follow any particular design or model, they were taken as the starting point to provide guidelines for the description of adaptation experiences. With this purpose in mind, each contributor explained his/her experience and assessed its implications within the specific university setting in which the experience was developed. 2. Gathering of experiences in Engineering Education university institutions. These experiences in ECTS adoption were also disseminated and transferred by members of the IEEE ES network to other engineering degrees.
Stage 2. Building up a descriptive model of experience
1. Definition of a descriptive reference framework carried out by the CODDI group. For each experience a peer review process was established, that is, two members of the work group together with the author of the experience participated in the review process. This assessment process was also improved with the presentation of the experiences in an open forum. The outcome of the forum was the development of an improved model which specified all the details, corrections and modifications of the initial experiences towards the ECTS adaptation. gathered up to that time, and was intended to serve as the main source of analysis for assessing the success and the outcomes of the experiences. Special emphasis was placed on those aspects of the experience that fit into the descriptive model as well as on its feasibility of implementation -either total or partially-in other university contexts. 2. Review of the descriptive model by the IEEE group. This task was mainly carried out in the celebration of a special session within the program of the Congreso de Tecnologías Aplicadas a la Enseñanza de la Electrónica (TAEE'06, Technologies Applied to Education of Electronics Conference), held on 14th July 2006. This date facilitated the attendance and participation of other teachers who were not directly related to the project but that were none the less interested in the conference. The scheme of the session was to present the current status of project, its main objectives and several project-related experiences. FIGURE 1 Picture of the IEEE workgroup meeting 3. Design of a set of specific indicators that could be applied to the ECTS experiences. At this stage it was thought that the selected experiences ought to be useful and representative enough to offer a detailed account of each individual experience to other universities as well as to those students who are interested in finding the most suitable destination centers for their mobility process. This stage allowed the identification of those specific indicators that can help identify whether an ECTS implementation experience is actually interesting and sufficiently representative for generalization. 
Stage 3. Development of a website for ECTS implementation experiences
1. A website was developed taking into account the description model resulting from the assessment of the ECTS implementation experiences as well as the needs identified by the work groups regarding:
• those students looking for information regarding ECTS implementation in centres and universities in order to decide possible mobility destinations.
• those universities looking for the best and most adequate experiences for the ECTS implementation. The technical specifications of the website, which is hosted at the Universidad Politécnica de Madrid, were also detailed as well as the main features of the user interface both for universities and students.
Stage 4. Broadcast
1. An information leaflet was distributed in order to provide information about the development and the scope of the project and inviting to participate in it with questions and comments on the ECTS experiences included in the web.
P5. Management and Coordination
1. Development of a specific website for the project. As stated above, the project has been based on collaborative work by members from different geographical locations. The technical team decided to use Acollab as the main communication vehicle among the participants as well as a database for all the information generated in the project. Acollab is a freeware tool that allows different people to create a working group, share common files and documents, send newsflashes, program meetings, perform virtual meetings (chats), participate in fora and send mails. The version used has been improved by the Gabinete de Tele-Educación (remote learning committee) of the Universidad Politécnica de Madrid in order to offer the best service from its servers. Screen with information on the Project's use of Acollab
RESULTS
After a detailed analysis of the experiences presented at the CUIEET 2006 Conference of Educative Innovation for Technical Degrees, the present project sought to offer assessment of these previous experiences and provide more suitable guidelines for the development of similar adaptation experiences. The presentations of the 94 selected communications were illustrative of the considerable effort that at present is being made with regards to the adaptation of technical degrees in Spanish universities to the new credit system. Additionally the need to disseminate these experiences and the need to compare and assess them thoroughly will eventually serve to facilitate the work of other scholars and institutions in the ECTS implementation process. The results of this project can be consulted on the URL http://marina.ls.fi.upm.es/ects (accessed 19 March, 2007). Below, the main results are briefly described:
• The definition of a general reference model to describe the experiences. This model has been key to guarantee the fulfilment of the project's objectives. In our opinion, the usefulness of this model primarily relies on the suitable election of the description parameters. For this reason the selection and description of these parameters was assigned to those members who had a broader experience in carrying out this particular task.
• The common reference model was included in a web portal. This portal contains an application form to fill in with information about a new ECTS adaptation experience. By this means users can incorporate their experiences to the website. The web-based application also provides other features for navigation and users' consultations about the set of experiences compiled in this project. FIGURE 3 Home page of the project website
• Repository of experiences compiled in the portal.
• A statistical program which provides information on the types of experiences compiled in the repository web of the project as well as the exact date in which each experience report was added to the web. Rather than reflecting the current status of the adaptation process towards the ECTS, these experiences specifically reflect the current tendency of the adaptation process at that particular time. The different types of users' consultations through the web can be sorted by the following parameters: type of dissemination of the experiences to other universities and degrees, types of objectives for each specific experience, types of sponsors, types of funding (with/without external funding), number of students and teachers involved in the experience, and types of resources generated from the experiences.
• Possibilities of providing help to the teaching staff interested in adapting to the new educational guidelines. This can be done through consultations that provide access to the most suitable ECTS implementation practices.
• Additionally, several recommended criteria as well as a set of quality standards are provided to the user so that he/she can start a new adaptation venture similar to those compiled in this project.
• Aid to students' mobility, providing information on a given degree, centre or university in an effort to adapt to the EEES. By this means the students will be able to take clearer decisions when selecting a university center to further their studies abroad.
At the moment of closing of this report 33 experiences have been compiled so far and have been included in the
